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The potential morbidity and mortality resultant from venous thromboembolism (VTE) in the surgical patient makes its prevention a high priority issue in both inpatient and outpatient surgery. 1 The development of VTE is multifactorial and is influenced by the type of procedure performed. 1 The analysis of variables influencing the development of VTE should include surgical specialty and the type of procedure performed. In plastic surgery cases, abdominoplasty is an example of a procedure-specific variation in VTE risk.
The American Association for Accreditation of Ambulatory Surgery Facilities (AAAASF), which accredits outpatient surgery facilities in the United States and internationally, implemented the first Internet Based Quality Assurance Program (IBQAP) in 2001 to evaluate safe surgical practice in their accredited facilities. Data from IBQAP are used for this study.
Peer review of the required random cases may be performed by sources external to the facility, either by a recognized peer review organization or a surgeon other than the operating surgeon. Accredited facilities are inspected to verify compliance with AAAASF standards. At this inspection, onsite Peer Review reports are reviewed for consistency with those entered in IBQAP.
The purpose of this study was to analyze the incidence and predictors of VTE in patients undergoing abdominoplasty procedures in outpatient surgery centers using the IBQAP data.
METHODS

Data Source
Data used for this study were collected through the AAAASF IBQAP, which was conceived and designed by the senior author of this study in 1999, supported by Robert Singer, MD, President of AAAASF during that period. This database was the first Internet-based program used to collect and analyze data on outcomes in outpatient surgical care. 2, 3 IBQAP contains two primary databases, a case review database and a sequela database. It is used only by surgeons who practice in specialties recognized by the American Board of Medical Specialties (ABMS) and the American Osteopathic Association (AOA). Surgeons may perform only those procedures delineated in their ABMS or AOA Board Certification and/or covered by the American Medical Association Core Principle 7. The AAAASF Accreditation Program requires 100% compliance with all standards to become and remain an accredited facility. 4 One of the AAAASF standards requires facilities to complete mandatory peer review biannually by entering random case reviews and sequelae into IBQAP. Each surgeon in a facility is required to enter a minimum of 12 random cases annually, 6 cases from January 1 through June 30, described as period 1, and 6 cases from July 1 through December 31, described as period 2. The first three cases from the first month of the reporting period and the first three cases from the fourth month of the reporting period are required to be entered, as recorded in the surgical log book. In addition to these required cases, the total number of cases performed and all complications or sequelae occurring within 30 days of surgery must be entered in IBQAP during each of the review periods. This total number of cases provides the denominator for evaluating the incidence of sequela.
RESULTS
Identification of Abdominoplasty Cases
The data analyzed were entered into IBQAP by 3,703 AAAASF-accredited outpatient surgery facilities between 2001 and 2011. During that period, the total number of cases performed by all surgeons in AAAASF accredited surgery facilities was 6,388,744. Peer reviewed cases, entered in the case review database in accordance with the previously described 6 cases per surgeon per period, numbered 276,378. Abdominoplasties, alone or performed together with up to 3 additional procedures, represented 5.55% of the 276,378 peer reviewed cases. The total number of abdominoplasties used as the denominator in this study was obtained by multiplying the percentage of abdominoplasties contained in reviewed cases (5.55%) times the total number of cases performed in all facilities (6, 388, 744) . The extrapolated number of abdominoplasty cases in the database was therefore 354,391.
All unanticipated sequela occurring within 30 days after surgery were entered in the IBQAP sequela database as mandated by AAAASF Standards. VTEs found in the sequela database that occurred with abdominoplasty provided the numerator for the analysis. There were 240 VTEs found for the 354,391 abdominoplasties performed. Therefore, the incidence of VTE for all abdominoplasties was 240 divided by 354,391 cases, or 0.07%.
Variables Analyzed
Analysis of patient-related and procedure-related variables was performed though computation of the total number of VTEs occurring in the sequela database with a specific variable or set of variables divided by the total number of cases of abdominoplasty in the review database, also with those variables. Patient-related variables included age, sex, race/ethnicity, height, weight, and body mass index (BMI). Procedure-related variables included type and duration of anesthesia and type, duration, and number of surgical procedures for abdominoplasty alone or with up to 3 additional procedures.
VTEs were categorized by type: deep vein thrombosis (DVT), pulmonary embolism (PE), or the combination of DVT/PE. A combined DVT/PE was counted as both PE and DVT when statistically evaluating PE and DVT individually.
Surgeons whose patients experienced VTE were retrospectively queried by registered nurses and data entry staff about variables in their random case reviews and sequelae reports, including all questions related to the 2005 Caprini risk assessment model (RAM) (Appendix A, available online as Supplementary Material at www.aestheticsurgeryjournal. com). Surgeons were also queried about additional variables related to patient care in their practice; these variables will be analyzed in future studies and will not be discussed herein.
The duration of surgery was analyzed by quintile: 1 to 2 hours, 2 to 4 hours, 4 to 6 hours, 6 to 8 hours, and more than 8 hours. The type of anesthesia was categorized as general or monitored intravenous (IV) sedation. The type of procedure was categorized as all abdominoplasties, abdominoplasty with liposuction, and abdominoplasty without liposuction. The number of procedures was categorized as abdominoplasty alone, abdominoplasty with 1 additional procedure, abdominoplasty with 2 additional procedures, and abdominoplasty with 3 additional procedures.
All cases with complete data were included in the analyses. Cases with missing variable data points and those in which surgery was performed under local anesthesia or in less than 60 minutes were excluded from the respective analyses.
Statistical Analyses
For patient-related variables, odds ratio (OR), sensitivity, and specificity for VTE and non-VTE groups, classified by age (< 40 vs ≥ 40 years), BMI (≤ 25 vs > 25 kg/m 2 ), and sex (female vs male) were evaluated. P values were calculated based on the null hypothesis, that the odds ratio would equal 1.
For procedure-related variables, OR, sensitivity, and specificity for VTE and non-VTE groups, classified by the type of anesthesia (general anesthesia vs monitored IV sedation) and procedures involving abdominoplasty (all abdominoplasty vs abdominoplasty with liposuction vs abdominoplasty without liposuction) were evaluated. P values were calculated based on the null hypothesis, that the odds ratio would equal 1.
Incidence of VTE
Among all outpatient plastic surgery cases entered in IBQAP from 2001 to 2011, 414 resulted in VTE, representing a VTE incidence of 0.02% of 2,295,901 cases. Cases associated with abdominoplasty were responsible for 240 (58%) of these VTEs, of which 168 were PE, 91 were DVT, and 19 were combined DVT/PE.
Demographics
The study population was comprised primarily of white females. The mean age was 43 years (range, 20-78 years) and mean BMI was 25.6 kg/m 2 (range, 16-51.4 kg/m 2 ). Table 1 includes patient demographics for the non-VTE and VTE groups. The groups were comparable with respect to age, BMI, sex, and race/ethnicity, except that the percentage of black patients in the VTE group was higher than in the non-VTE group (9% vs 5%, P = 0.004).
When age, BMI, and sex were evaluated as independent variables (Table 2) , patients were less likely to develop VTE if they were less than 40 years of age or had a BMI of less than 25 kg/m 2 . Sex appeared to have no influence on VTE occurrence.
Duration of Anesthesia and Surgery
Among the 354,391 cases of abdominoplasty, 287,378 cases met inclusion criteria for the duration of anesthesia analysis and 281,599 for the duration of surgery analysis. The mean durations of anesthesia and surgery were similar between the non-VTE and VTE cohorts, irrespective of the type of anesthesia and the number of procedures performed. Tables 3 and 4 demonstrate these similarities.
When duration of surgery was analyzed by quintile, the percentage of cases with and without VTE was nearly identical for each quintile ( Figure 1 ).
Type of Anesthesia
Anesthesia information was available for 290,498 cases, of which 235,274 (81%) were performed under general anesthesia and 49,699 (17%) under monitored IV sedation. The remaining surgeries (2%) were performed under epidural with monitored IV anesthesia, spinal anesthesia, or tumescent anesthesia or were unspecified. Only general anesthesia and monitored IV sedation were analyzed in this study. VTE occurred in 201 patients (0.09%) undergoing general anesthesia and 30 patients (0.06%) undergoing monitored IV sedation. Additional analysis found no statistically significant increase in the risk of VTE by anesthesia type (OR 1.421, 95% CI 0.96 to 2.08).
Number and Type of Procedures
The incidence of VTE, PE, DVT, and PE/DVT did not appear to differ by the number of procedures performed, as shown in Table 5 . Table 6 shows the VTE, PE, DVT, and PE/DVT incidences by number of procedure and type of procedure (abdominoplasty with or without liposuction). The type of procedure (liposuction vs no liposuction) combined with abdominoplasty did appear to significantly influence the risk of VTE (Table 7) .
Risk Assessment Models
Of the 240 VTEs reported for abdominoplasty, 40 did not have complete information entered for the Caprini RAM and were excluded from evaluation. Caprini RAM scores were analyzed for the remaining 200 VTE cases.
Among those patients, the mean Caprini RAM score was 5, mean anesthesia time was 4.15 hours, mean surgery time was 3.58 hours and mean BMI was 28.25 kg/m 2 . Although the mean score for Caprini RAM was evaluated, it is important to note that the multiple variables contributing to the score of this assessment tool make it difficult to attach value to this calculation.
The incidence of VTE, PE, DVT, and PE/DVT for each Caprini score is shown in Table 8 . Patients whose scores were in the 3 to 4 range represent the highest incidence of VTE in this study ( Figure 2 ).
There were 887 points accrued for the 200 patients with complete Caprini RAM scores.
This number was calculated by taking the points in each Risk Factor group and adding them together. For example, each Risk Factor group has multiple items that receive either 1, 2, 3, or 5 points. The 887 points is the sum of all points for all 200 patients evaluated by the Caprini RAM. The contribution of individual Caprini RAM factors to the total points for all patients with VTE is shown in Figure 3 .
Caprini Risk Factor 1 and Risk Factor 2 were responsible for 728 (82.1%) of these points. Risk Factor 1 accounted for 278 points, most of which were attributed to obesity-BMI greater than 25 kg/m 2 (148 points) and age 41 to 60 years (103 points), representing 28.2% of the total points.
Risk Factor 2 accounted for 450 points. Major surgery greater than 45 minutes was the most common finding for Risk Factor 2 (398 points), representing 44.8% of total points. This is because all cases had abdominoplasty as one of the procedures. The second most prevalent factor was age, 60 to 74 years (48 points). Risk Factor 3 accounted for 81 points (9%), 72 (89%) of which were attributed to history of DVT-PE (21 points), family history of thrombosis (36 points), and positive Factor V Leiden (15 points). They accounted for 8.1% of total points. Risk Factor 4 contributed no points. Risk Factor 5 contributed only 5 points (< 1%) of the total points for this study, attributed to 1 incidence of multiple trauma less than 1 month before surgery.
The category For Women Only contributed 72 points (8%), attributed to oral contraceptives-hormone replacement therapy (67 points), postpartum less than 1 month (2 points), and recurrent spontaneous abortion -more than 3 (3 points). This category accounted for 8.1% of the total points.
Mechanical Compression and Chemoprophylaxis
Of the surgeons who reported the 200 VTE, who used the Caprini RAM, 199 responded about the use of thromboembolic deterrent stockings (TED Stockings). Only 92 used them at the start of surgery and 107 did not. Postoperatively, 95 surgeons used TED stockings and 103 did not. The average duration of use was 5.47 days.
Intermittent compression stockings were used by 188 surgeons and not used by 9 surgeons. The time of use of compression stockings varied from 57 surgeons using them for 30 to 45 minutes before surgery and 133 surgeons using them at the time of surgery. Only 2 surgeons reported using intermittent compression stockings after surgery.
Chemoprophylaxis was only used by 26 surgeons and not used by 170 surgeons.
Deaths
Of the 240 abdominoplasty cases with VTEs, 27 resulted in death within 30 days of surgery. The incidence of death is broken down by case type relative to the number of procedures performed with the case (Table 9) .
DISCUSSION
This study evaluated the incidence and predictors of VTE in outpatient abdominoplasty procedures reported in the IBQAP database. Variables such as patient demographics, duration of anesthesia and surgery, type of anesthesia, number of additional procedures, and Caprini RAM score were analyzed as potential risk factors for VTE.
Incidence of VTE in Outpatient Surgery
The incidence of postoperative VTE, occurring after inpatient surgical procedures, has been reported in many studies; however, few reports have focused on outpatient surgery. 3, 4, 5, 6 Importantly, the location where the procedure was performed, inpatient or outpatient, influences the incidence of postoperative VTE reported in these studies, as do other factors such as the composition of the denominator of the non-VTE group and specific surgical specialties and procedures evaluated.
In some specialties, for example orthopedic surgery, patients undergoing certain procedures are prone to develop postoperative VTE. A study by Arcelus et al 6 demonstrated that DVT occurs in approximately 50% of patients undergoing elective hip or knee arthroplasty, and fatal PE occurs in up to 1.7% of patients undergoing knee arthroplasty and 2% of patients undergoing hip arthroplasty. Additionally, some procedures performed by other surgical specialties, for example abdominoplasty by plastic surgeons, are associated with a higher incidence of VTE than other procedures performed within that specialty. 7, 8 Laryea et al 9 concluded that VTE in colorectal surgery patients varies depending on both patient-and procedure-specific factors. Patients undergoing abdominal or pelvic surgery for cancer had the highest risk of developing VTE, and young patients undergoing ambulatory procedures had the lowest risk.
Kim et al 10 reported on VTE occurring in a sample of 1,432,855 patients undergoing inpatient surgery with general anesthesia at 315 US hospitals from 2005 to 2011. These data were obtained from the American College of Surgeons' National Surgical Quality Improvement Program (NSQIP). The overall VTE rate was 0.96% (n = 13,809), the DVT rate was 0.71% (n = 10,198), and the PE rate was 0.33% (n = 4,772). These numbers differ from our study because of the patient population and procedures performed.
Pannuci et al 11 analyzed 259,231 patients from NSQIP to identify independent predictors of 30 day VTE events requiring treatment after outpatient surgery or surgery with zero length of stay. They randomly assigned 173,501 to the derivation cohort. The incidence of VTE, defined as patients with DVT and/or PE, was 0.15% (n = 254). Among patients with VTE, 8.2% (n = 21) had both DVT and PE. Their finding of 0.15% incidence of VTE compared to 0.02% for this study is most likely related the types of procedures from a variety of specialties other than plastic surgery.
Other studies focused on the incidence of VTE after specific outpatient surgery procedures. Reinisch et al 12 reported findings from a survey, focused on facelifts, of 273 surgeons who were members of the American Society for Aesthetic Plastic Surgery (ASAPS). Of the 9,937 face lifts reported, the incidence of DVT was 0.35%, and the incidence of PE was 0.14%. Spring and Gutowski 8 discussed data reported by Grazer and Goldwyn, 13 who reported an incidence of 1% PE in a survey of more than 10,000 abdominoplasty cases, and van Uchelen et al, 14 who reported a 1.4% incidence of DVT with PE in 86 patients who had abdominoplasty. 14 Chaouat et al 15 found an incidence of 1.2% for VTE in a retrospective study of abdominoplasty in 258 patients.
A recent study reported by Winocour et al 16 reported a VTE incidence of 0.09% (116/129,007 patients) for a variety of aesthetic procedures performed in ambulatory surgery centers, hospitals, and office-based facilities (OBSs). This study found that patients undergoing surgical procedures in OBSs were less likely to undergo multiple procedures. Moreover, on multivariate analysis, their risk of developing a complication was reduced compared with patients undergoing procedures in an ambulatory surgery center (ASC) (relative risk [RR] 0.67, 95% CI 0.59-0.77, P < 0.01) or a hospital (RR 0.59, 95% CI 0.52-0.68, P < 0.01). Our current study shows that the incidence of postoperative VTE in abdominoplasty procedures performed in outpatient facilities is low at 0.02%. Among the 414 VTE associated with plastic surgery cases, 240 (58%) occurred with cases that included abdominoplasty. Abdominoplasty is the aesthetic procedure most likely to be responsible for a VTE. This underscores the importance of looking at procedure-specific data when discussing the incidence of VTE in aesthetic surgery. In addition to the type of procedure, VTE incidence may also vary depending on the number of procedures performed together. When abdominoplasty was evaluated with up to 3 additional procedures, including a comparison of one of the procedures being liposuction with none of the procedures being liposuction, no statistically significant difference in the incidence of VTE was found between any of these groups.
Demographics
In this study, the mean age and mean BMI of patients undergoing abdominoplasty were similar between VTE and non-VTE groups and were also like those reported by Winocour et al, 16 who analyzed data on a variety of aesthetic procedures from CosmetAssure claims. CosmetAssure is an insurance company that provides insurance for outpatient aesthetic surgery patients who have postoperative complications. In their study, for patients having aesthetic surgery in ASCs, the mean age was 40.9 ± 13.9 years and mean BMI was 24.3 ± 4.6 kg/m 2 . They reported an average age for a patient having surgery in an OBS of (42.2 ± 14.0 years) and BMI was (24.3 ± 4.5 kg/m 2 ). Their OBS age and BMI data are very close to those reported in our study of a mean age of 43 and a BMI of 25.6. CosmetAssure and IBQAP both reported abdominoplasty as more commonly being performed in females (93.5%) than males (6.5%).
In the IBQAP study, race/ethnicity also did not appear to influence VTE occurrence, except in the case of black race, which was represented by a higher percentage of patients in the VTE group (9%) than in the non-VTE group (5%). This finding deserves additional analysis.
Duration of Anesthesia and Surgery
Many published reports point to a direct relationship between an increased incidence of VTE and the duration of anesthesia and surgery. Most of these studies are retrospective reviews of surgical patients undergoing procedures in various surgical specialties that may have other factors contributing to this outcome. 9, 17, 18, 19, 20, 21 Virchow's Triad describes the mechanism for development of VTE. The occurrence of hypercoagulability, hemodynamic changes such as stasis and turbulence and endothelial damage and dysfunction may all occur as the result of a surgical procedure. These 3 processes occur alone or in concert to contribute to VTE formation. General anesthesia causes vascular stasis and venous dilation, which can lead to endothelial dysfunction. A decrease in vascular tone occurs with distension of the veins that may produce microtears of the vessel wall. The position of the patient and state of hydration can cause venous distention. 22 Studies have demonstrated increased levels of plasminogen activator inhibitor-1 (PAI-1), which blocks plasmin-mediated fibrinolysis in patients undergoing general anesthesia. 23 Kim et al 9 emphasize that currently used risk assessment models do not stratify duration of anesthesia and surgery. The Rogers Score assessment tool does not directly ascribe points based upon the duration of surgery and the Caprini RAM relegates any surgery longer than 45 minutes to only 2 points. This deficiency makes it more difficult to predict who is at risk of VTE related to the duration of anesthesia and consequently the weighted significance of differences in anesthesia times. However, Kim concludes that surgical duration was an independent risk factor for VTE and substantiated that longer operation times were associated with a higher risk of VTE. It is important to note that their study involved inpatients undergoing surgery in a variety of specialties.
Hardy et al 20 found that operative procedures longer than 3 hours in duration influenced morbidity, with an increased incidence of a variety of complications, such as dehiscence, erythema, necrosis, seroma, hematoma, and delayed wound healing, but not VTE. Their data demonstrated a trend toward increased incidence of VTE but not a relationship with increased surgical time as with other types of complications. However, data from Hardy et al, like those from Kim et al, were obtained from NSQIP and reflected inpatient procedures performed by a variety of specialties. In our study, with respect to abdominoplasty, length of surgery did not seem to affect the incidence of VTE.
Type of Anesthesia
In discussing the relationship of general anesthesia and duration of surgery with the development of VTE, Swanson has written about the potential benefits of using "SAFE" anesthesia. 21 The acronym SAFE stands for Spontaneous breathing using Propofol or other IV medication, Avoidance of the use of gas, maintenance of a supine position with the patient Face up, and allowing for mobility of the Extremities.
Through titrating the amount of sedation, intubation is not necessary and the calf muscle pump remains active. Conversely, when inhalation agents are used, there is increased cardiovascular and respiratory depression. Studies have demonstrated a reduction in VTE risk for patients who have received monitored IV analgesia without muscle relaxants. [24] [25] [26] [27] [28] [29] [30] [31] However, an evaluation of the IBQAP data for VTE incidence by type of anesthesia revealed only a 0.02% difference in VTE incidence between the general anesthesia and monitored IV sedation groups. Although SAFE anesthesia may be associated with a decreased incidence of VTE, further studies should be carried out to better assess its benefits.
The IBQAP analysis did not demonstrate an appreciable difference in the average times for anesthesia and surgery between the non-VTE and VTE groups.
Number of Procedures
This study did not find an increased incidence of VTE with multiple procedures performed with abdominoplasty. Other studies have also found that multiple procedures performed with abdominoplasty did not increase the incidence of VTE. Spring and Gutowski 7 demonstrated that the highest incidence of VTE in common elective plastic surgery patients was with abdominoplasty, but performing additional procedures with abdominoplasty did not increase the risk. 8 Stevens et al were also unable to identify an increased risk of VTE with abdominoplasty and multiple procedures, including liposuction. 22 
Caprini Risk Assessment Model
The incidence of VTE in aesthetic surgery is relatively small, but the morbidity and potential mortality that accompany VTE necessitates preempting its occurrence.
Several risk assessment models have been used to isolate group factors thought to be contributory to the development of VTE in the surgical patient. The Caprini, Davidson, and Rogers models have been evaluated for all surgical specialties, including plastic surgery. 32 The use of these tools has been recommended to stratify patients at risk of VTE and to help determine appropriate use of chemoprophylaxis in their care. This approach was proposed to minimize the occurrence of VTE and the potential morbidity and mortality associated with its development. Risk assessment tools ascribe a weighted point system relative to individual factors believed to increase the likelihood of the development of a VTE. The patient's score is computed and then used to help determine if chemoprophylaxis should be considered during and after surgery. Caprini, the developer of the Caprini Risk Assessment Model, has commented that the process of providing appropriate thrombosis prophylaxis to medical and surgical patients is a complex issue because of the potential risks associated with powerful anticoagulants, notably bleeding. Strict adherence to a risk assessment model for decision making regarding chemoprophylaxis is fraught with potential problems. 33 The Seventh American College of Chest Physicians' consensus on antithrombotic and thrombolytic therapy endorsed the concept of thrombosis risk assessment, although the group emphasized that individual formal risk assessment models have not been adequately validated, are cumbersome, and are infrequently used by physicians. 34 Over the past few years, studies have validated risk stratification models in plastic surgery patients, 5, 35 but the applicability of these models in determining the need for chemoprophylaxis has been questioned by Swanson. 24 Bahl et al studied 8216 general, vascular, and urologic inpatients from NSQIP and found statistically significant differences in VTE incidence among patients with Caprini score of 5 to 6 (1.3%), 7 to 8 (2.6%), and higher than 8 (6.5%). The authors concluded that patients with a Caprini score higher than 8 should be stratified as a separate, "super high risk" group. 4 However, Swanson has questioned the value of risk assessment models and their use in determining the need for chemoprophylaxis. Reviewing a paper by Shaikh et al, 36 Swanson notes that when Caprini scores of 5 or higher are used as a cut-off point for considering chemoprophylaxis, the false positive rate was 98.2% (954/971). These very high false positive rates (approximately 97%) for patients deemed to be at high risk are remarkably consistent across 3 major studies of plastic surgery patients. 18, 37, 38 Caprini scores were not referenced in the 2004 or 2008 American College of Chest Physicians guidelines. The 2012 guidelines for prevention of VTE in orthopedic patients were written in 2 sections, orthopedic and nonorthopedic sections. Falck-Ytter et al 32 who authored the orthopedic guidelines, discussed the appeal of individualized risk factor assessment, but stated that it was limited by a lack of validation. The authors commented that risk factor assessment is "not sufficiently secure to mandate different risk strata"; and the interaction of risk factors in a patient is not well understood. This inability to quantitate the effect of the multiple variables makes the decision to use chemoprophylaxis for different risk tiers a complex matter. The authors concluded that for major orthopedic surgery, the surgery-specific risk far outweighs the contribution of patient-specific factors.
In the nonorthopedic section of the 2012 ACCP Guidelines, Gould et al 39, 40 included reference to Caprini scores and risk stratification stating that the Caprini score can be used in plastic and reconstructive surgery patients, although the baseline risk of VTE appears to be lower among these patients with any given Caprini score compared with patients undergoing procedures in other surgical specialties. An example is that a Caprini score of 3 to 4 is associated with a moderate risk of VTE in general or abdominal-pelvic surgery (~3.0%), but this same score is associated with a low risk of VTE in plastic and reconstructive surgery (~1.5%). At that time, the authors stated that because there had been no randomized controlled trials of chemoprophylaxis in plastic and reconstructive surgery, they had applied indirect evidence about relative risks from trials in general and mixed surgical patients when making recommendations. The authors' conclusions for plastic and reconstructive surgery were based on data from a paper by Pannucci et al 5 These patients were inpatients, whose procedures encompassed the full spectrum of plastic and reconstructive surgery. A second paper, also published in 2011 in Plastic and Reconstructive Surgery, titled "Post-operative enoxaparin prevents symptomatic venous thromboembolism in highrisk plastic surgery patients" concluded that in high risk patients (a Caprini score higher than 8), postoperative enoxaparin prophylaxis is protective against 60-day VTE when controlling for baseline risk and hospital length of stay. 18, 38 A more recent paper by Pannucci et al, 41 reporting on information reviewed by the 2015 American Association of Plastic Surgeons consensus panel and building on the 2011 American Society of Plastic Surgeons consensus recommendations, 5 did not recommend adding routine chemoprophylaxis to intermittent pneumatic compression for venous thromboembolism prophylaxis in the general nonrisk-stratified plastic surgery population. They did recommend that all plastic and reconstructive surgery patients should be risk stratified for perioperative venous thromboembolism by using a 2005 Caprini score and that surgeons should consider chemoprophylaxis on a caseby-case basis in patients with a Caprini score greater than 8.
In this study, compliance with this recommendation for considering chemoprophylaxis in patients with a Caprini score of greater than 8, would only reach 4.5% (9/200) of the patients who developed VTE and leave 95.5% (191/200) untreated. A sensitivity of 4.5% measures the proportion of true positives among all patients with VTE (true positive and false negative). In other words, it captures the proportion of patients developing VTE that have a "positive" Caprini score among all patients with VTE. These data suggest that the use of risk assessment models, specifically when evaluating the abdominoplasty patient, may not be the best approach.
The concept that incidence of VTE should be viewed as procedure specific in some instances is true for abdominoplasty, in which the incidence of VTE is substantially higher than in any other plastic surgery outpatient aesthetic procedure. 38 Analysis of Caprini RAM scores for abdominoplasty in the IBQAP study revealed that 82% of the contribution to individual scores was from Risk Factors 1 and 2. Obesity with a BMI greater than 25 kg/m 2 , age between 41 and 60 years, and duration of surgery greater than 60 minutes contributed 73% of the total points for all patients who developed a VTE. The number of VTEs that occurred with Caprini RAM score between 2 and 4 was 135 (67.5%).
The number of other variables in the Caprini RAM contributed only 27% of the points to the total scores, and many contributed no points. If risk stratification is to have meaning in aesthetic surgery, variables and their weight need to be reassessed.
Limitations
The IBQAP data entry is mandated by the AAAASF Standards for accreditation. Compliance with required data entry is verified by onsite inspectors during the normal accreditation cycle. However, as with any database, errors and omissions occur. This study was also a retrospective analysis, which has inherent limitations.
Although the denominator for determining incidence was extrapolated from the number of case reviews and known total number of cases performed, the large volume of data, entered completely, provides a strong basis for the presentation of this study.
CONCLUSIONS
In this study, abdominoplasty was responsible for 58% of VTE occurring in aesthetic surgery cases. Multiple procedures performed with abdominoplasty, duration of anesthesia, and duration of surgery did not increase the incidence of VTE with abdominoplasty. Most of the VTEs that occurred in this study occurred in patients whose Caprini RAM range was between 2 and 6. The total percentage of VTE occurring in Caprini RAM 2 through 8 accounted for 95.5% of VTE. According to current guidelines for the use of chemoprophylaxis, only those patients with Caprini RAM of greater than 8 (4.5%) would have received chemoprophylaxis.
Current risk assessment models have been created with the hope that quantitation of a variety of data points might facilitate analysis of a patient's risk of developing a VTE and aid in the decision to use chemoprophylaxis. Risk assessment models are valuable because they focus the evaluation of patients on VTE and provide a means of communicating potential risks with patients. However, when performing abdominoplasty, risk assessment models do not seem to provide a broad-spectrum approach to make the decision for chemoprophylaxis.
There have been numerous studies conducted to determine the incidence of VTE, but there is still a lack of understanding about what mechanisms, besides factors attributed to Virchow's Triad, are responsible for abdominoplasty being the foremost cause of VTE in aesthetic surgery. Research is needed to discover the reason abdominoplasty carries this greater risk so that appropriate operative management can prevent its occurrence.
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